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SYSTEMS AND METHODS FOR
INTERACTIVE RESPONSES BY TOYS AND
OTHER CONNECTED DEVICES

BACKGROUND

[0001] In today’s technological environment, everyday
physical items can be fitted with electronic components,
such as processors, memory devices, communication anten-
nas, and sensors. These electronic components may allow
these physical items to connect over networks and process
information as connected devices. In some instances, the
ability to send, receive, and process information may allow
these physical items to provide greater utility. For example,
a smart fridge might be able to order groceries, a smart
watch might be able to track a user’s sleeping habits, etc.
These devices might be programmed to interact with the
user, and with one another, in useful ways, such as for
optimizing the performance of tasks and the like. However,
their ability to respond in entertaining and interactive ways
is often limited. In other words, although these devices may
act in an intelligently useful manner, they nonetheless
behave like life-less machines.

[0002] Connected devices typically run on a standard
communication protocol. This ensures that messages are
uniquely conveyed for each task and can be readily under-
stood by each device as intended. However, these protocols
also set constraints that limit flexibility in programming,
especially with respect to available memory. Standard short-
distance messages especially are of limited size. At the same
time, a considerable amount of memory is required to
generate a unique identifier for each command or for each
identifiable entity. As such, traditional unique identifiers
(UUIDs), usually take up a considerable portion of a data
message. For example, a standard BLE advertising message
contains a data payload of about 31 bytes in size, of which,
usually only 20 bytes are actually available for communi-
cating a particular command. Meanwhile, each UUID
requires at least 128 bits (16 bytes) of storage. In prior
systems, this limited the amount of information that could be
conveyed between devices, and placed further limits on a
device’s ability to give more nuanced and interactive
responses.

SUMMARY

[0003] The present disclosure provides in one embodi-
ment a method. The method comprising receiving at least
one broadcast message, each broadcast message in the at
least one broadcast message comprising a plurality of iden-
tifiers and determining a highest priority identifier amongst
the plurality of identifiers received in the at least one
broadcast message. The method may further comprise iden-
tifying a command sequence associated with the highest
priority identifier and executing the command sequence.

[0004] In some embodiments, determining the highest
priority identifier comprises identifying a packlet in the at
least one broadcast message, parsing the packlet into the
plurality of identifiers, comparing a format of the plurality of
identifiers in the packlet to a predefined hierarchy, and
determining the highest priority identifier amongst the plu-
rality of identifiers based on the comparison of the plurality
of identifiers to the predefined hierarchy. At least one
broadcast message can be a standard short-distance adver-
tising message. Each identifier can be stored as an allocated
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set of bits contained in merchant-specific data fields, and the
highest priority identifier can be determined based on a level
of information specificity associated with each identifier,
where the plurality of identifiers comprises one or more of
a brand identifier, a franchise identifier, a character arche-
type identifier, a family identifier, a character identifier, and
an interactor type identifier.

[0005] Inanother embodiment, the present disclosure pro-
vides an interactive response system comprising at least one
processor, network interface, and a non-transitory computer
readable medium storing instructions. The instructions can
include methods of receiving at least one broadcast message,
each broadcast message in the at least one broadcast mes-
sage comprising a plurality of identifiers and determining a
highest priority identifier amongst the plurality of identifiers
received in the at least one broadcast message. The instruc-
tions can further include identifying a command sequence
associated with the highest priority identifier and executing
the command sequence.

[0006] In a further embodiment, the present disclosure
provides yet another method. The method comprising of
sensing a user input, sending an advertising message
requesting an appropriate action relating to the user input,
and receiving one or more response messages in response to
the advertising message requesting the appropriate action.
Each response message in the one or more response mes-
sages may specify at least a command sequence identifier
and an associated reinforcement value, and the method can
further include applying at least one of the command
sequence identifiers and its associated reinforcement value
to a predefined policy to determine a highest priority com-
mand sequence identifier and initiating a command sequence
associated with the highest priority command sequence
identifier as the appropriate action.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] So that the manner in which the above recited
aspects are attained and can be understood in detail, a more
particular description of embodiments described herein,
briefly summarized above, may be had by reference to the
appended drawings.

[0008] It is to be noted, however, that the appended
drawings illustrate typical embodiments and are therefore
not to be considered limiting; other equally effective
embodiments are contemplated.

[0009] FIG. 1 shows an illustration of a system according
to embodiments.

[0010] FIG. 2 shows a block diagram of an exemplary
interactive device according to an embodiment.

[0011] FIG. 3 shows a depiction of programmable instruc-
tions according to an embodiment.

[0012] FIG. 4 shows an illustration of a process for
programming/modifying a command sequence in a device.

[0013] FIG. 5 shows an illustration of a process for
programming/modifying an input trigger to command
sequence association in a device.

[0014] FIG. 6 shows a flow diagram of a method accord-
ing to one embodiment.

[0015] FIG. 7 shows a flow diagram of a method accord-
ing to another embodiment.
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DETAILED DESCRIPTION

[0016] As described above, network-enabled objects can
perform specialized utility-based tasks, but lack the ability
to respond to input in an interactive manner. Furthermore,
standard data messages between objects are typically limited
in memory size and the objects often have limited memory
and processing power. The present disclosure may be
embodied in systems, methods, and computer readable
media, and may allow for interactive responses by inanimate
objects, programs, and machines, such as by toys, virtual
assistants, animatronics, appliances, and the like. Further-
more, the embodiments described are well-suited for com-
municating and responding using small-sized data messages,
thus allowing for their implementation in standard messag-
ing systems and by simple devices such as toys and other
low-level electronic devices that may have limited process-
ing capacity and/or memory.

[0017] Embodiments of the invention may involve the
communication of information between items over a per-
sonal area network. Using the programming and messaging
techniques described herein, items can sense and interact
with their environment, which can include other network-
enabled items configured to interact with one another. For
example, toys can be programmed to output interactive
responses that correspond to characters, persons, and other
toys within their presence. This may give the illusion of the
toys being alive and aware of their own environment, and
may provide for greater interactivity and entertainment. The
programming and messaging techniques can also be incor-
porated in other connected devices, such as connected home
devices, media devices, and virtual assistants. For example,
character-based virtual assistants rendered as video and/or
audio relating to a particular character from a storybook, TV
show, or film may be programmed to sense the presence of
users, toys, devices, and/or other rendered characters.
[0018] In other embodiments, a response system may also
be programmed to respond to specific content executed by a
media player, such as video content containing a particular
type of scene, character, or content that is specific to a
particular movie franchise. As an example, a toy can be
programmed to respond in a fearful manner when the first
instance of a villain appears in content. As another example,
a virtually rendered character can be programmed to dance
when a scene contains music or laugh when a joke has been
told. These examples may give the impression that the user’s
toys or virtual assistants are engaged in content or may be
watching along with the user. In yet another example, a
connected lighting system may be programmed to produce
a particular lighting configuration when a scene depicts a
particular setting, such as a scene taking place in a jungle,
desert, outer space, under water, during a thunder storm, etc.
These and other interactive responses may provide greater
entertainment value when viewing content, and are enabled
by embodiments of the invention described herein.

[0019] According to embodiments, behaviors can be
expressed as command sequences that may be customizable
and programmable by a user. In some embodiments, com-
mand sequence programming can be carried out using a
network-enabled handheld device, such as a smart phone or
tablet. The network-enabled handheld device may be
capable of connecting to and programming the response
system through an application, which in some embodiments
may retrieve available responses from a remote server or
database. In other embodiments, these behaviors can be
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programmed and/or finetuned by a user through reinforce-
ment or other feedback. Finetuning and reinforcement can
also be programmed for multiple devices as a group. In
certain embodiments, devices in a group can ask each other
for advice on how to respond to a user’s liking. In some
instances, this may emulate the behavior of mimicking,
observing, or learning from one another. For example, the
response system may take the form of a group of pet toys
that can collectively learn reinforced behavior for receiving
praise, treats, belly-rubs, petting by the user, etc.

[0020] Further described are receiving and transmitting
devices provided by embodiments. Transmitting devices in
various embodiments may be configured to send identifiable
information that an interactive device is configured to
respond to. For example, the transmitting device can be a
device worn by a costumed person or fitted to an animatronic
character present at a theme park. The transmitting device
may be configured to broadcast messages to other characters
in its vicinity over the personal area network, and in a format
that they may generally understand. In other examples, the
transmitting device can be a media player capable of sending
response cues to interactive devices during media playback.
[0021] Prior to further discussing embodiments in greater
detail, it may be useful to discuss a few terms and defini-
tions.

[0022] A “connected device” may refer to an object,
device, or other item capable of network connectivity. This
can include communication capabilities of global, regional,
local, or personal area networks. The term “connected
device” is often used in the context of “Internet-of-things” or
“10T”, in which “dumb” or traditionally non-network
enabled physical items and everyday objects are now con-
nected over networks, so as to interact and exchange data.
[0023] A “toy” may refer to a physical object intended for
children to play with. Typically, toys take the form of
miniature replicas of another physical object, such as in the
case of a toy pet, doll, car, etc. A toy can also be a
“character-based toy”, in which the toy’s physical appear-
ance and/or other characteristics embody a character from a
particular story and/or franchise.

[0024] A “‘virtual assistant” or in some instances “Al
assistant” or “digital assistant” may refer to an application
program or other computing program for intelligently per-
forming tasks for a user. The tasks can be initiated and
executed through the processing of natural language, for
example, in the form of spoken voice commands by the user.
A virtual assistant can be rendered or expressed using output
devices, such as displays and/or speakers. For example, an
Al assistant can have a virtual appearance that is rendered on
a screen, or a particular voice that is expressed in audio. A
“character-based virtual assistant” may refer to an Al assis-
tant that is rendered or expressed as a particular character,
such as a character from a particular story and/or franchise.
[0025] A “wireless personal area network™ or simply a
“personal area network” may refer to a network of comput-
ing devices in which a data transmission between nearby
computing devices is provided. This can include data trans-
missions via a short-distance wavelength radio wave. A
“short-distance wireless message” may refer to ultra-high
frequency (UHF) wireless messages (e.g., radio frequencies
ranging between 300 megahertz and 3 gigahertz) that are
intended for transmitting data over relatively short distances.
This can include, for example, ISM band wireless messages
of a standard format or specific IEEE 802 (e.g., IEEE
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802.15) standard format, such as a standard Bluetooth,
Bluetooth Low Energy (BLE), IrDA, Wireless USB, Zigbee,
among others.

[0026] An “advertising message” or “advertisement” may
refer to a data message that can be transmitted to devices as
a broadcast. This may include broadcast functions for send-
ing messages to other devices that are nearby (e.g., within a
range that is less than 15-40 meters away). An advertisement
may further include broadcast messages where pairing
between devices may not be required, such as, for example,
a Bluetooth 1-Broadcasting message. In an advertising mes-
sage, a broadcaster can send data along with one or more
identifiers that may be recognizable by a receiving device. In
some instances, an advertising message may be of a beacon
protocol, such as iBeacon, AltBeacon, Eddystone, etc.
[0027] An “identifier” may refer to a sequence of charac-
ters/symbols to identify an element, program, variable, or
piece of data, and especially in a format that may be
understood and processed by a computer. This may include,
for example, bit strings, binary strings, numeric strings,
alphanumeric strings, hexadecimal numerals, etc. Refer-
ences to identifiers may be related to “unique identifiers”,
where an identifier can be associated with a single object,
single entity, or single type of object/entity. In some
instances, an identifier may be an allocated field or portion
of a unique identifier based on a predefined format or
convention. For example, an identifier can be one or more
allocated bits in an array or other data structure that a unique
identifier may occupy. As referred to in the art, one type of
standard unique identifier is a “universally unique identifier
(UUID)”, which may refer to a 128-bit number that when
generated according to a standard method is guaranteed to
be, for all practical purposes, unique without any depen-
dence of uniqueness on a particular registration authority
(i.e. globally unique).

[0028] A “packlet” may refer to a specific data packet or
type of data packet that is structured in a data message
according to a predefined format suitable for a specific use
case. In the context of advertising or beaconing, this may
take the form of an allocated packet of data or allocated set
of bits that are transmitted amongst a plurality of data
payloads in a transmission. For example, in a BLE standard
advertising message, a payload can contain merchant-spe-
cific data where identifiers are stored as bit arrays or bit
strings. The first portion of bits or leading bit sets can denote
preamble information such as company identifiers and pack-
let types, and the remaining bit sets can denote predefined
information when compared against formats specified for
the preamble information.

[0029] A “company identifier” may refer to a unique
identifier, or portion thereof, that indicates a specific com-
pany. For example, a company identifier can be at least a
portion of a UUID that is assigned to a specific Bluetooth
SIG member for the purpose of BLE beaconing. By some
conventions, company identifiers are included as a first
portion of a manufacturer specific data field, so as to convey
that information in remaining fields are formatted according
to the specific company’s specifications.

[0030] A “highest priority identifier” may refer to identi-
fier that takes precedence over other identifiers that are
evaluated. This may be an evaluation with respect to a
specific process or evaluation policy. Highest priority can be
evaluated with respect to various predefined conditions or
rules depending on a specific situation that is anticipated.

Nov. 12, 2020

For example, highest priority can be evaluated based on a
level of information specificity or hierarchy associated with
elements in a given data message or based on a determina-
tion that certain responses are confirmed from feedback to
be more desirable over others.

[0031] A “hierarchy” may refer to a system or semantic
structure that is organized according to levels or rankings.
As examples, this can include rankings based on a level of
importance or based on a level of information specificity. In
a particular example, a hierarchy based on levels of infor-
mation specificity may have a brand of an entertainment
company at the top of the hierarchy, followed by a specific
movie franchise of the brand at a next level in the hierarchy,
followed by a specific character type, character archetype, or
character group/family in the movie franchise, followed by
a specific character or individual person, etc. In some
hierarchal systems, multiple entities and/or multiple types of
entities can be organized on the same level in the hierarchy.
Following the previous example, underneath ‘brand’ in the
hierarchy, ‘movie franchise’ might be placed at the same
level in the hierarchy as a ‘device type’. Underneath that
level, ‘interactor type’ might be placed on the same level as
‘character type’, and similarly, ‘character’ might be placed
on the same level as a specific ‘actor’ or Interactor in the
hierarchy.

[0032] A “brand” may refer to a particular company name
or the name of a subsidiary under a parent company. For
example, a brand can be the name of a specific motion
picture studio, production company, animation studio, com-
puter graphics studio, special effects company, television
network, among others. In other examples, a brand can be a
specific device manufacturer, designer, content creator, etc.
In the context of sending data between network-enabled
products, a brand can be identified in a message using a
“brand identifier” or “ownership identifier”.

[0033] A “franchise” may refer to a general title or concept
used for creating or marketing a series of products, such as
those relating to films or television shows. For example, a
franchise may be related to a series of movies following a
particular set of characters, such a characters in a specific
fictional universe. The fictional universe can be, for
example, that of a specific fairytale, science fiction, or
superhero universe. In the context of sending data between
network-enabled products, a franchise can be identified in a
message using a “franchise identifier”.

[0034] A “family” may refer to a group whose members
share a significant characteristic. In the context of characters
in a franchise, a family may refer to a group of characters.
For example, a family or group of fictional characters can be
‘“Team A’, which in a specific movie battles against another
family of characters, ‘Team B.” Traditionally, this might
refer to character groups that fall under “good side”, “evil
side”, or possibly “neutral side.” In a data message, a family
or group of characters can be identified using a “family
identifier”.

[0035] An “archetype” may refer to a very typical example
of a certain person or thing. In the context of storytelling, a
“character archetype” may refer to an original pattern of
characteristics from which similar characters can be mod-
eled, copied, or derived from. This may include character-
istics relating to specific goals, talents, flaws, desires, and
other distinctly human traits used to represent fundamental
motifs in a given story. For example, character archetypes
might include various types of protagonists and antagonists,
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such as ‘hero’, ‘anti-hero’, and °‘villain’ or ‘princess’,
‘witch’, and ‘knight’, etc. As other examples, character
archetypes might include ‘rebellious teen’, ‘joyful baby’,
‘nurturing mother’, ‘father figure’, ‘watchful godmother’,
‘disheveled mentor’, ‘clumsy hero’, ‘intelligent master’,
‘wise advisor’, ‘jokester’, ‘prankster’, to name a few. In a
data message, an archetype or character archetype can be
identified using an “archetype identifier”, “archetype group
identifier”, or simply “group identifier”.

[0036] An “interactor type” may refer to a type of entity
involved in an interaction. In the context of an interactive
response system, an interactor type might signify what kind
of entity the response system is responding to. As examples,
the interactor type might be ‘human’ if the entity is a human
being whose presence is sensed by the response system or
‘toy’ if the entity is a toy object that is detected to be in
proximity. Other interactor types might include ‘device’,
‘media player’, ‘animatronic’, ‘character costume’, ‘video’,
‘audio’, ‘vehicle’, ‘watch’, ‘lighting system’, ‘appliance’,
‘soft toy’, ‘mechanical toy’, ‘virtual character/toy’, to name
a few examples. Interactor types relating to a type of
hardware interactor can be referred to as “hardware types”.
In a data message, an interactor type can be identified using
an “interactor type identifier” or “hardware type identifier.”

[0037] A “reinforcement value” may refer to a value or
parameter that affects the probability of an action being
repeated by a program. For example, higher reinforcement
values associated with an action may correspond to a higher
probability of the action being repeated by the program.
Reinforcement values can be adjusted by a computing
program based on sensed feedback. A reinforcement value
can be increased, decreased, or remain the same after
feedback for an action has been received. These actions can
take the form of a set of commands or range of command
sequences that are available to choose from, given a par-
ticular event or stimuli that the computing program can react
to. In turn, reinforcement values associated with each action
can be referenced by a response system to make decisions
based on past experiences. As an example, upon sensing the
presence of a user, a response system may evaluate rein-
forcement values for 10 possible ways to greet the user, and
may use the reinforcement values to pick a greeting that has
elicited the most positive response from the user during past
encounters. For example, the action associated with the
highest reinforcement value in comparison to the others can
be selected, or, each reinforcement value can act as a weight
relating to the probability that an action will be performed or
not performed.

[0038] A “reinforcement request message” may refer to a
broadcast message or advertising message requesting rein-
forcement information. A reply to the reinforcement request
message can be an identified command sequence selected/
voted as a response to a particular input. The reply to a
reinforcement request message can be a “reinforcement
response message” which may include a command sequence
identifier and associated reinforcement value, as well as any
other relevant information such as timestamps and counters.

[0039] A “voting system” may refer to a system or pro-
cedure in which indications of choice (i.e., votes) are aggre-
gated, counted, and evaluated against rules, policies, and/or
procedures to make decisions. As an example, for a system
of computing devices deciding on commands to execute, a
voting system may refer to a procedure in which the devices
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submit selections for commands/command sequences as
votes, which are then counted to determine the preferred
commands or “winner”.

[0040] “Metadata™ may refer to a set of data that describes
and gives information about other data. For a given data file,
metadata is provided in a header or some other allocated
portion of the data. The allocation may be specified accord-
ing to a predefined format so that programs may understand
what each portion of the metadata signifies. As an example,
for a given media file, metadata can include a title, duration,
and other important descriptions of the media file and its
content.

[0041] Moving on to a detailed description of the inven-
tion and specific embodiments, FIG. 1 shows a diagram of
an exemplary system. As shown, the arrows may signify the
communication of data over one or more networks, such as
personal area networks, broadcast messaging systems, WiF1i,
near-field communications, radio-frequency identification,
and the like. System 100 comprises a plurality of connected
devices. These may include interactive devices 131, 132,
133, 134, 135, 136, and 137, which can be various toys or
devices for providing some form of interactivity. For
example, devices 131 and 132 may be interactive stuffed
animals or character-based toys, devices 133 and 134 may
be robotic pets, device 135 may be a smart speaker or
connected home device, device 136 may be a connected
light or lighting system, and device 137 may be an appli-
ance, vehicle, or other utility-based machine. The connected
devices may further include transmitting devices 141, 142,
143, and 143A for broadcasting commands and other
uniquely identifiable information. For example, devices 141
and 142 may be Bluetooth transmission devices at a theme
park and device 143 can be a Bluetooth enabled media
player. These are just a few examples, and it should be
understood that the connected devices shown in FIG. 1 are
provided for illustrative purposes in describing the inven-
tion. The number of connected devices and types of con-
nected devices included as part of system 100 may be
different from those shown in FIG. 1 in other embodiments.

[0042] System 100 further comprises one or more pro-
gramming devices, such as programming device 121 and
122. A programming device can be a handheld, wearable, or
any other user-operable device of the user 110. For example,
programming device 121 and 122 may be a smart phone and
smart watch of user 110 respectively. Other examples of
suitable programming devices can include tablet computers,
laptops, desktop computers, to name a few. In other
examples, a programming device may be integrated as a part
of an interactive device, such as in the case of an appliance
interface, vehicle interface, or other integrated machine
interface. The one or more programming devices may be
used to program and customize responses between trans-
mitting devices and interactive devices. These can include
responses to various types of inputs that an interactive
device is configured to sense. The inputs can include auto-
matic, non-user related inputs, such as wireless broadcasts,
detectable images/video, and detectable audio. The inputs
can also include user-related/user-initiated inputs, such as
touch inputs, spoken audio inputs, recognized user behav-
iors, recognized user biometric information, etc.

[0043] In embodiments, the user 110 may use an applica-
tion stored on programming device 121 to send program-
ming messages to interactive device 131. The programming
messages may specify a sequence of commands to associate
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with a particular identifier receivable in a data message or to
associate with a particular input that can be sensed and/or
recognized by the interactive device. For example, the
application may provide a graphical user interface that
allows the user to choose and make selections as to how
interactive device 131 responds to uniquely identifiable
entities, uniquely identifiable activities and behavior of said
entities, and/or uniquely identified types of content.

[0044] Selections made by user 110 can be translated as
programming messages by a programming device for trans-
mission to an interactive device. For example, programming
device 121 can send programming instructions to interactive
device 131 that interactive device 131 is configured to
process and store in memory. Selections may take the form
of a mapping of uniquely identifiable inputs to uniquely
identifiable outputs. In one embodiment, these selections
may be specific to the particular interactive device/toy at the
time of manufacture. For example, a toy can be manufac-
tured to respond to a set of input identifiers associated with
the same brand. In another embodiment, new identifiers can
be made available at later point in time in a substantially
unlimited fashion, so as to provide an updated set of
available programming. For example, the programming
device 121 may download identifiers for new characters or
for other new content that did not exist at the time the toy
was produced. The identifiers can be retrieved from server(s)
160 configured to access remote database(s) 160A where the
identifiers are stored. The server(s) 160 may be accessible by
the programming device over enlarged computing network
150, which can be a large area network or global network,
such as the internet.

[0045] With respect to programmable device outputs, pro-
gramming devices 121 and 122 may present to user 110 a set
of commands that can be arranged in sequence by the user
for assignment to a particular input. Available sets of com-
mands can be specific to the output capabilities of the
interactive device. As one example, interactive device 131
may comprise one or more LED lights as well as a speaker
for outputting audio, and the available set of commands may
include specific LED blinking patterns or color patterns as
well as a set of predefined audio outputs, such as sound bites
relating to a character of interactive device 131. In another
example, interactive devices 133 and 134 may include
motors for actuating predefined sets of movement, and the
available set of commands can relate to parameters of motor
operation, such as timing, rotation speed, direction, etc. In
yet another example, interactive device 135 may include a
display device and a speaker, and the available set of
commands may relate to instructions for rendering specific
images and generating specific types of audio signals or for
outputting specific audio clips. In some embodiments, a
programming device may convey selectable command
sequences to the user 110 as semantic commands that can be
translated by the interactive device as specific output func-
tions. For example, the semantic commands for interactive
device 133 and 134 can include instructions such as ‘play’,
‘fetch’, ‘roll over’, which microcontrollers of interactive
devices 133 and 134 can translate into executable motor
functions. It is noted that in some embodiments, one or more
input-response combinations may already be prepro-
grammed in an interactive device by a manufacturer of the
interactive device rather than by the user 110.

[0046] In certain embodiments, identifiers can be deliv-
ered to interactive devices by a transmitting device as a
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broadcast message or beacon that allows nearby interactive
devices to be aware of its presence. The interactive devices
can respond based on an association between input identi-
fiers and command sequence identifiers programmed in
memory. In embodiments, allocated portions of the broad-
cast message can denote specific information when arranged
in a particular format. For example, transmitting device 141
may broadcast an advertising message containing a set of
identifiers where a first set of bits relate to its interactor type
(e.g. ‘landmark’) and a second set of bits relate to its
grouping (e.g. ‘castle’). Similarly, transmitting device 142
may broadcast an advertising message containing identifiers
where a first set of bits denote an interactor type (e.g.
‘person’), a second set of bits denote a specific franchise
(e.g. ‘fairytale universe’), and a last set of bits denote a
specific grouping within the franchise (e.g. ‘princess’).
[0047] In a transmitted beacon, the plurality of identifiers
can be formatted as allocated bits within merchant-specific
data fields. The allocated portions can be contained as a
packlet having a predefined bit format with which varying
types of information can be stored in each allocated field. As
such, each entity can identify itself to an interactive device
according to multiple levels of identifiable information. In
embodiments, the values of each allocated set of bits in the
packlet can be compared to a predefined policy for priori-
tizing each bit of information contained therein. In one
embodiment, this may include a policy where each set of bits
in the bit format is associated with a particular level of
information specificity in a hierarchy. The interactive device
can be configured to prioritize responses associated with bit
sets ranked as more specific in the hierarchy over bit sets that
are ranked as less specific. For example, interactive device
131 may be programmed to respond to a bit set for ‘land-
mark’ with ‘LED blink red” and may also be programmed to
respond to a bit set for ‘castle’ with ‘LED blink blue’. In a
scenario where the hierarchy ranks grouping as more spe-
cific than interactor type, interactive device 131 will then
execute the command ‘LED blink blue’ when receiving a
beacon identifying both an interactor type of ‘landmark’ and
a grouping of ‘castle’, as ‘castle’ is ranked as more specific
information. In some embodiments, a hierarchy can be
communicated through a format in which an order or
position of a given data field in a packlet signifies its level
of information specificity. For example, a packlet can be
read from left to right, and each data field or bit set within
the packlet progresses from a less specific to a more specific
set of bits, with the right most data field or bit set containing
the most specific information. The bits can be expressed in
binary or hexadecimal, and can be ordered according to a
big-endian byte order or little-endian depending on prefer-
ence or to suit the particular implementation.

[0048] In another embodiment, the predefined policy may
be one in which at least one set of bits in the bit format is
associated with a reinforcement value, and the interactive
device is configured to prioritize responding to higher rein-
forced bit sets over lower reinforced bit sets. The reinforce-
ment values may be a score or other value type relating to
probability. These reinforcement values can be adjusted by
an interactive device when a sensed user reaction to an
executed action or command sequence is recognized as
positive or negative. Reinforcement may be of particular
importance when responding specifically to user inputs
detected by the interactive device’s sensors, which in vari-
ous embodiments, an interactive device may be capable of
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recognizing and identifying from sensor data or from fea-
tures thereof. For example, interactive device 134 may sense
a user input corresponding to a gesture of user 110. Inter-
active device 134 may have a range of choices or range of
possible command sequences to execute that are associated
with the user input. In other words, the specific gesture
identified may be linked to more than one executable
command sequence in interactive device 134’s memory.
Each command sequence in the range of possible command
sequences may be associated with a unique command
sequence ID and a reinforcement value. Upon identifying
the user input, interactive device 134 may select the com-
mand sequence 1D associated with the greatest reinforce-
ment value to execute in response. Interactive device 134
may then evaluate the user 110’s response to the execution
of'the sequence to determine if his or her reaction is positive
or negative. For example, interactive device 134 may reg-
ister the user stopping the gesture and speaking praise as
positive and may register the user continuing the gesture
more aggressively as negative. Based on the evaluation of
the user’s response, interactive device 134 can adjust the
reinforcement value of the executed sequence, which may
affect the device’s chosen response when the same user input
is repeated at a later point in time.

[0049] In various embodiments, the interactive device 134
may be programmed to recognize a positive or negative
reaction from the user from sensor data. In one implemen-
tation, the interactive device 134 may store in memory an
association between sensor measurement values and posi-
tive, negative, and/or neutral reactions. As an example, for
a reaction sensed by a touch sensor of the interactive device
134, a touch having an impact, pressure, or force value that
is above a predefined threshold or within a predefined range
may be considered negative (e.g. forceful user hit) while
values below the predefined threshold or outside of the
predefined range may be considered positive (e.g. pleasant
tap, rubbing, petting, or pat on the back). In other examples,
the interactive device may be programmed to use image
recognition to determine a frown vs a smile, or may use
audio recognition to determine angry, happy, sad tones of
voice.

[0050] In other embodiments, the predefined policy can
also include an option to “ask” other devices what command
sequence to execute, which may be a determination based on
reinforcement values evaluated by each of the other devices.
For example, interactive device 134 can broadcast a request
that is received by interactive device 131, 132, and 133.
Each of interactive device 131, 132, and 133 then sends a
response to interactive device 134 comprising a command
sequence 1D and associated reinforcement value, as well as
other data elements that can be used as evaluation criteria,
such as timestamps and counters associated with a given
command sequence ID. Interactive device 134 receives the
responses and compares contained information therein to
determine which command sequence ID to execute. The
determination can be based on a predetermined rule or
system governing the evaluation criteria. In one implemen-
tation, this may take the form of a weighted voting system,
where each device that submits a response gets a vote for its
selected command sequence 1D multiplied/weighted by its
reinforcement value. For example, interactive device 131
may vote ‘CMD SEQ 1: reinforcement value 0.5°; device
132 may vote ‘CMD SEQ 2: reinforcement value 0.9°, and
device 133 may vote ‘CMD SEQ 1: reinforcement value
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0.5’. In this embodiment, the votes would be counted as
‘CMD SEQ 1: 0.5+0.5=1’; ‘CMD SEQ 2: 0.9
‘Winner=CMD SEQ 1°, and interactive device 134 would
execute CMD SEQ 1. In other embodiments, other infor-
mation contained in reinforcement responses, such as a
counters and timestamps can be considered in the determi-
nation of a winning response. For example, the evaluation
criteria for votes can further be weighted towards sequences
that have been performed and evaluated (with respect to
reinforcement value) multiple times. As another example,
the evaluation criteria can also be weighted favorably
towards recently executed, recently evaluated command
sequences, as opposed to sequences that have not been
executed in a while or that have not received a reinforcement
value update in a long time. It is noted that a number of
various rules or voting systems can be implemented, such as
an unweighted one device-one vote policy, highest rein-
forcement value policy, highest minimum reinforcement
value, highest reinforcement value amongst recently
updated (timestamp later than time=t), highest reinforce-
ment value with at least ‘n’ number of executions (count
>n-1), etc.

[0051] In some embodiments, a predefined policy for
evaluating inputs and responding can include considerations
based on both information specificity/hierarchy and rein-
forcement values. For example, interactive device 132 may
have a policy for evaluating beacon inputs based on hierar-
chy and evaluating sensed user inputs (e.g. touch, body/
facial gesture, etc.) based on reinforcement. As another
example, interactive device 135 may have a policy for first
evaluating an input based on hierarchy, and if more than one
choice still exists, execute the choice with the highest
reinforcement value. Policies for determining highest prior-
ity responses as well as criteria for evaluating and adjusting
reinforcement values may be tuned to the liking of one
skilled in the art. For example, weighting parameters and
other conditions may be selectively chosen by the manufac-
turer or content creator to best fit the particular use of the
interactive device or to provide a particular experience to the
user 110.

[0052] In yet another embodiment, additional criteria may
be used by an interactive device to determine if and/or how
to respond to one or more inputs. In one implementation, the
additional criteria may include a signal strength criteria. For
example, the interactive device may be programmed to only
respond when a received signal strength indicator (RSSI) is
above a predefined threshold, or may be programmed to
respond to or prioritize the message with the highest pow-
ered signal received when multiple signals have been
received over a short period of time. In another implemen-
tation, the additional criteria may include a recency of last
similar response criteria. For example, the interactive device
may be programmed to prioritize types of responses which
have not been executed in a while. Evaluating a last similar
response criteria may include evaluating timestamps asso-
ciated with each response and determining which types of
responses have been executed within a predefined window
of time or which types of responses have not been executed
within the predefined window of time.

[0053] FIG. 2 shows a block diagram of an exemplary
interactive device. Interactive device 200 may be a toy or
other connected device for outputting a customized response
for a given input. This may include interactive devices 131,
132, 133, 134, 135, 136, and 137 of FIG. 1, for example.
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Interactive device 200 comprises one or more processor(s)
210, one or more input and output (I/O) device(s) 220, one
or more sensor(s), at least one computer-readable medium
240, and at least one network interface 250. Network
interface 250 can be an interface for communicating over
any suitable communication networks or communications
means implemented in embodiments, such as wired and/or
wireless connectivity to WiFi, Bluetooth, NFC, RFID, etc.
The one or more processors 210 can include any suitable
electronic circuitry used for processing and executing
instructions as known in the art. For example, the one or
more processors 210 can include individual or combinations
of central processing units (CPUs), graphics processing
units (GPUs), microprocessors, microcontrollers, in addition
to any /O peripherals/interfaces thereof. The one or more
processors 210 may perform input/output operations and
exchange information with the one or more I/O devices(s)
220.

[0054] /O device(s) 220 may include various input
devices for receiving user inputs as known by those in the
art, such as push buttons, switches, knobs, pull strings, other
mechanical input devices, microphones, touch interfaces, as
well as various known output devices, such as speakers,
image displays, mechanical feedback devices, and combi-
nation input/output devices, such as touchscreens, etc. These
may further include actuation devices, such as those used for
performing toy functions (e.g. motors, light emitting diodes,
etc.). Sensor(s) 230 may include devices for detecting and
measuring environmental stimuli, such as sound, light, and
other properties. For example, sensors(s) 230 may include
one or more of an audio sensor such as microphones or
microphone arrays, mechanical sensors such as pressure
sensors, torque sensors, etc., inertial measurement sensors
such as accelerometers, magnetometers, gyro sensors, GPS
or other positioning sensor, and/or any number of optical
sensors such as cameras, UV, and IR sensors, as well as any
other electromagnetic radiation detection devices. It is noted
that any one of sensor(s) 230 can also function as an input
device of /O device(s) 220. Further, network interface 250
can also act as an [/O device of /O device(s) 220 and/or as
a sensor of sensor(s) 230.

[0055] The processor 210 and the computer-readable
medium 240 provide computing functionality to the device
200. The computer-readable medium 240 may a component
for storing instructions (e.g. machine code, byte code, or
other computer code, herein referred to as “program code”)
executable by processor 210. The computer-readable
medium can be one or more memory devices, such as, for
example, Random Access Memory (RAM), Read Only
Memory (ROM), flash memory, or any other type of volatile
or non-volatile storage medium that includes instructions
that the processor 210 may execute.

[0056] The computer-readable medium 240 generally
includes program code for receiving at least one broadcast
message, determining a highest priority identifier amongst
the plurality of identifiers received in the at least one
broadcast message, identifying a command sequence asso-
ciated with the highest priority identifier, and executing the
command sequence.

[0057] The program code is generally described as various
functional “applications” or “modules” within the computer-
readable medium 240, although alternate implementations
may have different functions or combinations of functions.
The computer-readable medium 240 also generally includes
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data structures that may store information for use by the
various program code modules also stored thereon.

[0058] The computer-readable medium 240 may comprise
a messaging module 240A, data parsing module 240B,
command module 240C, input recognition module 240D,
reinforcement module 240E, and policy lookup and com-
parison module 240F. Messaging module 240A comprises
instructions for sending, receiving, formatting, and refor-
matting messages. This can include instructions for receiv-
ing a broadcast message comprising a plurality of identifiers.
The broadcast message can be a short-distance advertising
message, and each identifier can be stored as an allocated set
of bits contained in merchant-specific data fields. The
instructions can further include broadcasting a reinforce-
ment request message and receiving a reinforcement
response message.

[0059] Data parsing module 240B comprises instructions
for analyzing data messages and parsing or separating them
into their syntactic components. Parsing can be performed
according to a predefined format or set of rules. This can
include instructions for determining a highest priority iden-
tifier amongst a plurality of identifiers received in a broad-
cast message. In one implementation, the instructions for
determining the highest priority identifier may include
instructions for identifying a packlet in the broadcast mes-
sage, parsing the packlet into a plurality of identifiers,
comparing a format of the plurality of identifiers in the
packlet to a predefined hierarchy, and determining the high-
est priority identifier amongst the plurality of identifiers
based on the comparison of the plurality of identifiers to the
predefined hierarchy.

[0060] Command module 240C comprises instructions for
executing commands. This may include instructions for
identifying a command sequence associated with a highest
priority identifier received in a broadcast message, and
executing the command sequence. Command module 240C
may further comprise instructions for receiving program-
ming instructions from a programming device and associ-
ating uniquely identified command sequences with uniquely
identified inputs based on the programming instructions.
Input recognition module 240D comprises instructions for
detecting, recognizing, and identifying inputs. This may
include instructions for sensing a user action and/or recog-
nizing one or more features of sensor data associated with
the user action.

[0061] Reinforcement module 240E comprises instruc-
tions for executing a reinforcement policy. This can include
instructions for adjusting, modifying, and updating rein-
forcement values associated with actions and responses. The
instructions can further include determining an identifier for
the user action, sensing a user response to an executed
command sequence associated with the user action, deter-
mining if the user response is positive or negative, and
adjusting a reinforcement value associated with the com-
mand sequence. Policy lookup and comparison module
240F comprises instructions for determining a policy pro-
grammed in memory and comparing relevant information to
the policy in a process. The process can be a process for
determining a response to an input, and the relevant infor-
mation can be identifiable information relating to the input.
Policies can be policies for determining a highest priority
identifier based on a level of information specificity and/or
based on reinforcement values. Policy lookup and compari-
son module 240F may further comprise instructions for
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applying command sequence identifiers and associated rein-
forcement values to a predefined policy. In one implemen-
tation, policy lookup and comparison module 240F may
further comprise instructions for applying additional criteria
to determine if and/or how to respond to an input. For
example, the additional criteria may include a signal
strength criteria and/or last similar response criteria.
[0062] FIG. 3 shows a depiction of programmable instruc-
tions according to an embodiment. The depiction shown is
portrayed as a database table, where each programmable
instruction is stored as a row that associates or links data
elements categorized in columns, although it should be
understood that this depiction is merely for illustrative
purposes, and other structures for storing programmable
data in memory can be used. The programmable data can
include data elements for an input type 301, input identifier
or input ID 302, command sequence identifier or command
sequence 1D 303, command sequence or action 304, rein-
forcement value 305, last update 306, and count 307.
[0063] Input type 301 may include data elements for
categorical types of input detectable by an I/O device and/or
sensor. Examples may include a ‘broadcast’ input type
relating to inputs received over a network interface, ‘ges-
ture’ input type relating to movements or gestures detected
from video, ‘touch’ input type relating to inputs sensed
through touch, pressure, etc., ‘image’ input type relating to
an image recognized from image data, ‘audio’ input type
relating to recognized audio signatures, speech, voice sig-
natures, noise, etc., among others.

[0064] Input ID 302 includes data elements that uniquely
identify inputs. For example, the data elements may specify
a set of bit values or other form of unique identifier, or
simply a unique phrase describing the input. Command
sequence ID 303 includes data elements for uniquely iden-
tifying command sequences. For example, for each unique
combination and order of commands programmed together
in sequence, a unique identifier can be generated and
assigned. Action 304 includes data elements for specifying
a sequence of commands associated with a command
sequence identifier. These may include specific control func-
tions performed by the device’s actuators and/or output
devices and/or specific commands for retrieving and out-
putting media content, sound bites, etc.

[0065] Reinforcement value 305 includes data elements
for reinforcement values associated with a programmed
instruction. For example, the data elements may be scores or
other probabilistic measures associated with a particular
input-output combination. The scores can be adjusted based
on feedback, such as determinations that a user’s reaction is
positive or negative. Last update 306 may include data
elements for recording a time that programming instructions
were last modified/updated. For example, the data elements
can include timestamps recorded in a standardized time or
standard format. Count 307 may include data elements for
how many times a given programming instruction has been
executed. For example, the data elements can include integer
values that are modified whenever a particular program
instruction, input, or command sequence has been encoun-
tered and/or performed.

[0066] Looking at some specific examples shown, pro-
gram instruction 310 is an instruction to emit a blue light and
output a ‘princess greet’ soundbite whenever a broadcast
containing identifiers ‘x03 x02* (franchise: Fairy tale,
Grouping: Princess) is received. Program instruction 320 is
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an instruction to emit a red light and output audio for “Hi,
princess no. 2” whenever a broadcast specifically containing
identifiers ‘x03 x02 x02’ (franchise: Fairytale, Grouping:
Princess, Character: Princess No. 2) is received. Program
instruction 330 is an instruction to broadcast a request for an
appropriate action when a gesture involving a person waving
his or her hand has been detected. Program instruction 340
is an instruction to output a “weak roar” when a ‘belly rub’
touch input has been sensed. Program instruction 350 is an
instruction to run up to “user X” and actuate a “wag tail”
motion when the facial features of user X have been detected
from an image sensor. Program instruction 360 is an instruc-
tion to execute command sequence 4 and command
sequence 1 intermittently in response to receiving one
broadcast. Program instruction 370 is an instruction to
perform specific output functions (LED lights, motors) with
specific parameters (flash delay, motor speed/power, timing,
etc.) in response to receiving another broadcast. It is noted
that the programming instructions shown in FIG. 3 and
described herein are just a few non-limiting examples, and
that any number of similar programming instructions may be
implemented, as appreciated by one skilled in the art.
[0067] FIG. 4 shows an illustration of a process of pro-
gramming/modifying a command sequence for a device. It
should be understood that the devices, toys, and interfaces
shown are merely illustrative, and in other implementations,
can be expressed in other forms for carrying out the process
described herein. As shown in FIG. 4, a handheld device is
used as a programming device 420, and a toy is programmed
as the interactive device 430. The programming device 420
may be, for example, programming device 121 of FIG. 1,
and the interactive device 430 may be interactive device 133
of FIG. 1 and/or interactive device 200 of FIG. 2. The
instructions are programmed by a user 410 who may be, for
example, user 110 of FIG. 1.

[0068] In step 1, the user initiates the programming pro-
cess. This may comprise launching a corresponding pro-
gramming application on the programming device 420. In
one implementation, the programming process can be initi-
ated by way of physical access to the interactive device 430.
For example, a push button on the toy can be pressed and
held for a period of time (e.g. five seconds) at which point,
the toy may communicate with the interactive device 430 to
grant programming access and deliver any pertinent infor-
mation, such as the current characteristics and the current
programming settings, program instructions of the toy, etc.,
to the programming device 420.

[0069] In step 2, the user 410 views programming instruc-
tions and/or settings relating to the interactive device 430
and makes a selection to begin the process of programming
a new set of instructions. For example, the programming
device may display identifiable information of the toy and
may further present selections to program a new command
sequence/input combination, so that the toy can respond to
a specified input accordingly.

[0070] In step 3, the programming device sends a ‘START
SEQUENCE ID’ command 401 to the interactive device
430. This command 401 may communicate to the interactive
device 430 that the next set of delivered information relates
to a series of commands to program as a response associated
with a particular input.

[0071] In step 4, the user 410 seclects the input and
command sequence combination. The inputs are uniquely
identified by an input ID and the command sequences are



US 2020/0358629 Al

uniquely identified by a command sequence ID. In one
implementation, the programming device may only display
a phrase or other text relating to the inputs and commands
when presenting selections to the user through the applica-
tion. The application can register selections as unique iden-
tifiers corresponding to the text.

[0072] In step 5, the programming device 420 communi-
cates a series of commands 402 to update the interactive
device 430. In one implementation, the programming device
420 may communicate each command in the order they are
to be executed. For example, the interactive device 430 can
send a plurality of data packets, the first corresponding to
‘bark’, followed by ‘run in circle’, ‘wait’, and then finally a
‘repeat’ command signifying that the last sequence in the
command is to repeat the previous three commands.
[0073] In step 6, the programming device 420 sends a
‘STOP SEQUENCE’ command 403 to the interactive device
430. This indicates to the interactive device 430 that all of
the commands in the programmed sequence have been
transmitted and to associate the command sequence with the
input selected by the user 410. The interactive device then
associates the command sequence ID with the input ID of
the user-selected input. The input ID can be specific bit
values receivable in an advertising message, and the inter-
active device 430 may be configured to respond to the
advertisement by executing the programmed command
sequence associated therewith.

[0074] FIG. 5 shows an illustration of a process for
programming/modifying an input trigger to command
sequence association in a device. The user 510, program-
ming device 520, interactive device 530, may be the same
user 410, programming device 420, interactive device 430 of
FIG. 4 respectively. Similarly, the user 510, programming
device 520, interactive device 530, and interface shown may
take a number of suitable forms for carrying out the process
outlined herein, as will be appreciated by a person of skill in
the art. For example, the interactive device 520 may be
interactive device 200 of FIG. 2.

[0075] In step A, the programming device 520 displays
information relating to available programming. In FIG. 5,
the information displayed by the programming device 520 is
depicted as available input triggers that can be associated
with command sequences, although it is noted that in other
implementations the information can instead be command
sequences available for programming, or, in other imple-
mentations may be combinations of input triggers and
command sequences. The information can be displayed as
graphical objects selectable by the user, where each selec-
tion represents a uniquely identified input trigger/command
sequence. For example, the graphical objects can include
selections for ‘Belly rub’ signifying a specific touch input
and ‘Face rec’ signifying an input of recognizing the user’s
face from image data. When a user makes a selection, the
programming device 520 can register the selection as a
particular input identifier. The selections shown may be
specific to the interactive device 530 that the user 510 wishes
to program. In other implementations, the selections shown
may be general selections or the entirety of selections that
are available to choose from. For example, the selections
may be a loaded list made available to users by content
creators, such as from a virtual store interface provided on
an application running on the programming device 520.
[0076] In step B, the user 510 initiates the update/modi-
fication process with the interactive device 530. In one
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implementation, this process can be initiated by securing
physical access to the interactive device 530, such as by
holding down a button on the interactive device 530 or
providing some other corresponding input.

[0077] Instep C, the interactive device 530 communicates
programming information with the programming device 520
and grants programming access. For example, the program-
ming information can include the current associations
between inputs and command sequences programmed into
the interactive device 530. In one implementation, granting
programming access may entail exchanging verification/
authentication information over a secure communications
channel between the interactive device 530 and the pro-
gramming device 520.

[0078] Instep D, the programming device 520 displays the
programming information. In step E, the user 510 makes
changes in associations between input identifiers and com-
mand sequence identifiers, which the programming device
520 may send as an update to the interactive device 530. In
step F, the programming device 520 sends the update
message 501 to the interactive device 530 so that the
interactive device 530 may store the changes in memory.

[0079] FIG. 6 shows a flow diagram of a method accord-
ing to one embodiment. The method 600 may be imple-
mented by a suitable interactive device as previously
described (e.g. interactive device 200 of FIG. 2).

[0080] In step 601, the interactive device receives at least
one broadcast message. Each broadcast message in the at
least one broadcast message comprises a plurality of iden-
tifiers. For example, the interactive device may receive a
BLE beacon containing a packlet of bit sets, where each bit
set may correspond to an identifier when considering its
context, relation to other bit sets in the beacon, and a
predefined policy specified for the packlet. In one imple-
mentation, the predefined policy may specify that each bit
set corresponds to one or more of a brand identifier, a
franchise identifier, a character archetype identifier, a family
identifier, a character identifier, and an interactor type iden-
tifier.

[0081] In step 602, the interactive device determines a
highest priority identifier amongst the plurality of identifiers
received in the at least one broadcast message. For example,
highest priority may be evaluated against a predefined policy
specifying how each of the bit sets should be compared
against one another to determine the appropriate response.
This may be based on hierarchy and/or reinforcement, as
previously described. As such, the interactive device will
always be able to output some form of response when
encountering an input, and is equipped with means to decide
on the best response if more than one input is encountered
at substantially the same time.

[0082] In step 603, the interactive device identifies a
command sequence associated with the highest priority
identifier. For example, associations between command
sequence identifiers and input identifiers, including the
highest priority input identifier, may be stored in memory.
The associations can include those programmed into the
interactive device by a user in a customized manner, accord-
ing to the methods earlier described. In step 604, the
interactive device executes the command sequence associ-
ated with the highest priority identifier. A simple example of
a command sequence is where each command corresponds
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to a control output for actuators or similar output device of
the interactive device (e.g. sounds, motor functions, light
patterns, etc.).

[0083] FIG. 7 shows a flow diagram of a method accord-
ing to another embodiment. Again, method 700 may be
performed by a suitable interactive device, such as interac-
tive device 200 of FIG. 2.

[0084] In step 701, the interactive device senses a user
input. For example, the interactive device may register/
recognize a particular input trigger from sensor data or
features from sensor data, such as inputs corresponding to
specific gestures, touch inputs, or voice commands spoken
by the user, or even a recognition of features of the user
himself/herself, such as recognition of the user’s face from
image data.

[0085] In step 702, the interactive device sends an adver-
tising message that requests an appropriate action relating to
the user input. For example, the interactive device may be a
toy that queries other toys for how to best respond to the
user. The advertising message may be a BLE message that
includes an indication that a query for action is being made
as well as an indication of the user input in question.

[0086] In step 703, the interactive device receives one or
more response messages in response to the advertising
message requesting the appropriate action. Each response
message in the one or more response messages specifies a
command sequence identifier and an associated reinforce-
ment value. Following the previous example, each toy that
is queried can respond back with an identifier for a highly
reinforced action and any additional information such as
reinforcement value, timestamps, counters, etc., that the
interactive device may find useful in determining the best
action amongst the plurality of responses.

[0087] In step 704, the interactive device applies at least
one of the command sequence identifiers and its associated
reinforcement value to a predefined policy to determine a
highest priority command sequence identifier. For example,
the predefined policy may be a voting system that specifies
how to count recommended actions.

[0088] In step 705, the interactive device initiates a com-
mand sequence associated with the highest priority com-
mand sequence identifier as the appropriate action. For
example, the highest priority command sequence identifier
may be “command sequence no. 2”, which is associated with
a sequence ‘bark’+‘play dead’. ‘Bark’ and ‘play dead’ may
correspond to a set of output device functions, such as ‘play
audio from speaker: bark’ and ‘motor speed 5, clockwise,
stop, motor speed 1, counterclockwise, stop’.

[0089] Method 700 can also include sensing a user
response to the command sequence, determining if the user
response is positive or negative, and adjusting a reinforce-
ment value associated with the command sequence. Rein-
forcement values can also be dampened over time. For
example, method 700 can further include evaluating a time-
stamp associated with a reinforcement value adjustment,
comparing the timestamp to a current time and a predeter-
mined time duration. Based on the comparison of the
timestamp to the current time and to the predetermined time
duration, the interactive device can reverse the reinforce-
ment value adjustment in memory. For example, the time-
stamp may be from 5 days ago, at which point the interactive
device is programmed to reverse any reinforcement value
changes. Older actions may be considered “stale”, and as
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such, any reinforcement information associated with said
actions have become irrelevant to the current expectations of
the user.

[0090] Embodiments described provide a number of tech-
nical advantages. As previously mentioned, standard short-
distance messages, such as BLE advertising messages, are of
limited size. Meanwhile, typical unique identifiers, such as
UUIDs usually take up a considerable amount of space (e.g.
16 bytes). In prior systems, this limited the amount of
information that could be conveyed in an advertisement.
Embodiments herein provide a means of broadcasting and
registering a greater amount of identifiable information to
allow for more complex and interactive responses in con-
nected devices. In preferred embodiments, the format of
information is identifiable and communicable on an order of
bits. This format can take the form of pre-allocated bits
within already available manufacturer-specific data fields
that are provided by advertising messaging standards, and
thus, the format is easily incorporated into existing infra-
structure for short-distance beaconing. Furthermore,
responses can be finetuned according to user reinforcement
and based on reinforcement information aggregated from
other devices nearby. This provides a simplified method of
reinforcement-based programming that is less data intensive
than other reinforcement techniques, such as those relying
on complex predictive modeling, heavily trained, heavily
layered learning networks, and the like.

[0091] In the current disclosure, reference is made to
various embodiments. However, it should be understood that
the present disclosure is not limited to specific described
embodiments. Instead, any combination of the following
features and elements, whether related to different embodi-
ments or not, is contemplated to implement and practice the
teachings provided herein. Furthermore, although some
embodiments may achieve advantages over other possible
solutions or over the prior art, whether or not a particular
advantage is achieved by a given embodiment is not limiting
of the present disclosure. Thus, the following aspects, fea-
tures, embodiments and advantages are merely illustrative
and are not considered elements or limitations of the
appended claims except where explicitly recited in a claim
(s). Likewise, reference to “the invention” shall not be
construed as a generalization of any inventive subject matter
disclosed herein and shall not be considered to be an element
or limitation of the appended claims except where explicitly
recited in a claim(s).

[0092] As will be appreciated by one skilled in the art,
embodiments described herein may be embodied as a sys-
tem, method or computer program product. Accordingly,
embodiments may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module” or
“system.” Furthermore, aspects described herein may take
the form of a computer program product embodied in one or
more computer readable medium(s) having computer read-
able program code embodied thereon.

[0093] A computer readable signal medium may include a
propagated data signal with computer readable program
code embodied therein, for example, in baseband or as part
of a carrier wave. Such a propagated signal may take any of
a variety of forms, including, but not limited to, electro-
magnetic, optical, or any suitable combination thereof. A
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computer readable signal medium may be any computer
readable medium that is not a computer readable storage
medium and that can communicate, propagate, or transport
a program for use by or in connection with an instruction
execution system, apparatus, or device.

[0094] Program code embodied on a computer readable
medium may be transmitted using any appropriate medium,
including but not limited to wireless, wireline, optical fiber
cable, RF, etc., or any suitable combination of the foregoing.
[0095] Computer program code for carrying out opera-
tions for aspects of the present disclosure may be written in
any combination of one or more programming languages,
including an object oriented programming language such as
Java, Smalltalk, C++ or the like and conventional procedural
programming languages, such as the “C” programming
language or similar programming languages. The program
code may execute entirely on the user’s computer, partly on
the user’s computer, as a stand-alone software package,
partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the
user’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or
the connection may be made to an external computer (for
example, through the Internet using an Internet Service
Provider).

[0096] Aspects of the present disclosure are described
herein with reference to flowchart illustrations or block
diagrams of methods, apparatus (systems) and computer
program products according to embodiments of the present
disclosure. It will be understood that each block of the
flowchart illustrations or block diagrams, and combinations
of blocks in the flowchart illustrations or block diagrams,
can be implemented by computer program instructions.
These computer program instructions may be provided to a
processor of a general purpose computer, special purpose
computer, or other programmable data processing apparatus
to produce a machine, such that the instructions, which
execute via the processor of the computer or other program-
mable data processing apparatus, create means for imple-
menting the functions/acts specified in the flowchart illus-
trations or block diagram block or blocks.

[0097] These computer program instructions may also be
stored in a computer readable medium that can direct a
computer, other programmable data processing apparatus, or
other device to function in a particular manner, such that the
instructions stored in the computer readable medium pro-
duce an article of manufacture including instructions which
implement the function/act specified in the flowchart illus-
trations or block diagram block or blocks.

[0098] The computer program instructions may also be
loaded onto a computer, other programmable data process-
ing apparatus, or other device to cause a series of operational
steps to be performed on the computer, other programmable
apparatus or other device to produce a computer imple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide
processes for implementing the functions/acts specified in
the flowchart illustrations or block diagram block or blocks.
[0099] The flowchart illustrations and block diagrams in
the Figures illustrate the architecture, functionality, and
operation of possible implementations of systems, methods
and computer program products according to various
embodiments of the present disclosure. In this regard, each
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block in the flowchart illustrations or block diagrams may
represent a module, segment, or portion of code, which
comprises one or more executable instructions for imple-
menting the specified logical function(s). It should also be
noted that, in some alternative implementations, the func-
tions noted in the block may occur out of the order noted in
the Figures. For example, two blocks shown in succession
may, in fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order or
out of order, depending upon the functionality involved. It
will also be noted that each block of the block diagrams or
flowchart illustrations, and combinations of blocks in the
block diagrams or flowchart illustrations, can be imple-
mented by special purpose hardware-based systems that
perform the specified functions or acts, or combinations of
special purpose hardware and computer instructions.
[0100] While the foregoing is directed to embodiments of
the present disclosure, other and further embodiments of the
disclosure may be devised without departing from the basic
scope thereof, and the scope thereof is determined by the
claims that follow.

What is claimed is:

1. A method for producing art interactive response by a
toy or connected device, the method comprising:

receiving at least one broadcast message, each broadcast

message in the at least one broadcast message com-
prising a plurality of identifiers;

determining a highest priority identifier amongst the plu-

rality of identifiers received in the at least one broadcast
message;

identifying a command sequence associated with the

highest priority identifier; and

executing the command sequence.

2. The method of claim 1, wherein determining the
highest priority identifier amongst the plurality of identifiers
comprises:

identifying a packlet in the at least one broadcast mes-

sage;

parsing the packlet into the plurality of identifiers;

comparing a format of the plurality of identifiers in the

packlet to a predefined hierarchy; and

determining the highest priority identifier amongst the

plurality of identifiers based on the comparison of the
plurality of identifiers to the predefined hierarchy.

3. The method of claim 1, wherein the at least one
broadcast message is a short-distance advertising message,
and wherein each identifier is stored as an allocated set of
bits contained in merchant-specific data fields of the short-
distance advertising message.

4. The method of claim 1, wherein the highest priority
identifier is determined based on a level of information
specificity associated with each identifier in the plurality of
identifiers.

5. The method of claim 4, wherein the plurality of
identifiers comprises one or more of: a brand identifier, a
franchise identifier, a character archetype identifier, a family
identifier, a character identifier, and an interactor type iden-
tifier.

6. The method of claim 1, wherein the highest priority
identifier is determined based on evaluation criteria relating
to one or more reinforcement values associated with each
identifier in the plurality of identifiers.
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7. The method of claim 6, further comprising:
sensing a user action;
determining an identifier for the user action, the user
action being associated with a range of possible com-
mand sequences to execute; and
broadcasting a reinforcement request message, the rein-
forcement request message relating to a query for
reinforcement values relating to the user action and the
range of possible command sequences to execute asso-
ciated with the user action.
8. The method of claim 7, further comprising:
performing a command sequence in the range of possible
command sequence to execute associated with the user
action;
sensing a user response to the command sequence;
determining if the user response is positive or negative;
and
adjusting a reinforcement value associated with the com-
mand sequence
9. The method of claim 8, further comprising:
evaluating a timestamp associated with a reinforcement
value adjustment;
comparing the timestamp to a current time and a prede-
termined time duration; and
reversing the reinforcement value adjustment based on the
comparing.
10. An interactive response system comprising:
at least one processor;
at least one network interface;
a non-transitory computer readable medium storing
instructions, the instructions including a method, the
method comprising:
receiving at least one broadcast message, each broad-
cast message in the at least one broadcast message
comprising a plurality of identifiers;

determining a highest priority identifier amongst the
plurality of identifiers received in the at least one
broadcast message;

identifying a command sequence associated with the
highest priority identifier; and

executing the command sequence.

11. The interactive response system of claim 10, wherein
determining the highest priority identifier amongst the plu-
rality of identifiers comprises:

identifying, by the interactive response system, a packlet
in the at least one broadcast message;

parsing, by the interactive response system, the packlet
into the plurality of identifiers;

comparing, by the interactive response system, a format
of the plurality of identifiers in the packlet to a pre-
defined hierarchy; and

determining, by the interactive response system, the high-
est priority identifier amongst the plurality of identifiers
based on the comparison of the plurality of identifiers
to the predefined hierarchy.

12. The interactive response system of claim 10, wherein
the at least one is a short-distance advertising message, and
wherein each identifier is stored as an allocated set of bits
contained in merchant-specific data fields of the short-
distance advertising message.
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13. The interactive response system of claim 10, wherein
the highest priority identifier is determined based on a level
of information specificity associated with each identifier in
the plurality of identifiers.

14. The interactive response system of claim 10, wherein
the plurality of identifiers comprises one or more of a
franchise identifier, a character archetype identifier, a family
identifier, a character identifier, and an interactor type iden-
tifier.

15. The interactive response system of claim 10, wherein
the highest priority identifier is determined based on evalu-
ation criteria relating to one or more reinforcement values
associated with each identifier in the plurality of identifiers.

16. The interactive response system of claim 15, wherein
the interactive response method further comprises at least
one environment sensor, and wherein the method further
comprises:

sensing a user action using the at least one environment

sensor;

determining an identifier for the user action, the user

action being associated with a range of possible com-
mand sequences to execute; and

broadcasting a reinforcement request message, the rein-

forcement request message relating to a query for
reinforced values relating to the user action and the
range of possible command sequences to execute asso-
ciated with the user action.

17. The interactive response system of claim 16, wherein
the method further comprises:

performing a command sequence in the range of possible

command sequence to execute associated with the user
action;

sensing a user response to the command sequence;

determining if the user response is positive or negative;

and

adjusting a reinforcement value associated with the com-

mand sequence.

18. The interactive response system of claim 10, wherein
the interactive response system is a character-based toy or a
device executing a character-based virtual assistant.

19. A method comprising:

sensing a user input;

sending an advertising message requesting an appropriate

action relating to the user input;
receiving, one or more response messages in response to
the advertising message requesting the appropriate
action, each response message in the one or more
response messages specifying a command sequence
identifier and an associated reinforcement value;

applying at least one of the command sequence identifiers
and its associated reinforcement value to a predefined
policy to determine a highest priority command
sequence identifier; and

initiating a command sequence associated with the high-

est priority command sequence identifier as the appro-
priate action.

20. The method of claim 19, wherein the user input
comprises one or more identifiable features of sensor data
recognized as being associated with a user.
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